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Abstract 
-transition economy during the last decade. The aim of this paper is to 
rder to distinguish between successfully 
performing and not so successful or failing companies. We studied an unbalanced panel data-
ICT industry. In order to run the performance assessment, we elected to use an innovative approach; utilising a combination of 
econometrics techniques. Firstly, we reduced the data array by applying the Principal Component Analysis method. The resulting 
factors deduced from the Principal Component Analysis were then introduced as explanatory variables into a binary logistic 
regression model, and consequently, multinomial logistic regression models, aiming to identify significant success factors that 
differentiate between the companies which have managed to survive for the entire time horizon, compared to those that had 
managed less well or had not survived at all for the total duration of the time horizon under consideration. Our analysis concluded 
e significant, while other variables, 
like long term debt and number of employees were not statistically significant. 
 
Keywords: successful strategic factors, Principal Component Analysis, Binary Logistic Regression, Multinomial 
Logistic Regression, ICT 
 
 2012 Published by Elsevier Ltd.Selection and/or peer-review under responsibility of The 8th International Strategic 
Management Conference 
 
 
Corresponding author, Tel.: +40722.298188 
. Email address: miruna@ase.ro. 
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the 8th International Strategic 
anagement Conference Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1112   MirunaMazurencu-Marinescu and Daniel TraianPele /  Procedia - Social and Behavioral Sciences  58 ( 2012 )  1111 – 1120 
1. Introduction 
one. Most 
recent regulations imposed by central banks and securities commissions stipulate specifically that no predictive tools 
that rely only on historical data, especially mere ratios, can be exclusively utilised. One can no longer base any future 
predi  
There existed numerous of so called business tool sets, based on similar theoretical background; where the top 10 
most utilised ones have proved to be at best mere pointers. 
Some academics provided a set of tools and algorithms that did not work either, due to various factors, including: 
lack of resilience of data-sets and their corresponding structures, shallow view of the prospective target, and lack of 
understanding of business sector attributes, resulting in inconsistent outcomes.  
Our research in this paper aims at first identifying, in broad terms, critical strategic success factors through an 
innovative approach that distils known reported parameters, in order to target these for further research, aiming at even 
more accurate assessment for the underlying fundamentals that can affect an ICT 
some guidance for businesses, investors, banks and policy makers alike, on positive competitive strategy that can 
augment success, and point out issues that may cause difficulties or rapid demise of a firm instead. 
 
2. Literature review and Hypotheses 
 
2.1 From critical succes factors (CSFs) to strategic succes factors (SSFs) through key performance indicators (KPIs) 
 
The concept of "success factors" was developed by D. Ronald Daniel of McKinsey & Company in 1961. The 
process was refined by John F. Rockart in 1981. In 1995, James A. Johnson and Michael Friesen applied it to many 
sectors. Many argue that the success of a business is based on identifying a niche market that will ultimately result in 
growth, development and profitability.  
Critical success factors (CSFs) are elements that are vital for a strategy to be successful. A critical success factor 
 
Strategists ask themselves 'Why would customers choose us?' The answer is typically a critical success factor. 
A successful strategic factor (SSF) is the resultant of a successful strategy implementation that provision for 
quantifiable objectives. 
KPIs are measures that quantify the stated and agreed management objectives, along with a target or threshold, 
and enable the measurement of strategic performance. 
The link between these concepts can be visualized in the following schema: 
 
 
 
 
 
Fig.1. From critical to successful measures of performance 
 
CSFs SSFs 
KPI 
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The present paper aims at identifying the statistically significant combination of key performance indicators 
(KPIs) that basically reflect the critical success factors (CSFs) of performing companies that thus become strategic 
 
 
2.2. Development of hypothesis 
 
In the light of the literature, we argue that successful companies differentiate from the non-performant ones due to 
a succesful combination of key performance indicators and that combination tends to be significant not on the short 
run but rather on a medium term. Therefore we propose the following hypotheses: 
H1:The financial measures are statistically significant. 
H2: The combination of variables for ICT based companies are relevant for medium run not for the short run. 
 
3. Methodology 
 
3.1. Research Goal 
 
The main goal of this research is to apply an innovative combination of econometrics techniques capable of 
identifying some or most of the strategic success factors that differentiate performing from non-performing 
companies.After the reduction of the database dimension by using Principal Component Analysis, the resulting 
components have then been introduced as explanatory variables in a binary followed by a multinomial logistic 
regression model. 
 
3.2. Data 
 
The data set comprised approximately 68000 validated records, dating from 2002 to 2008, indicating a time 
horizon extendedjust before the current global financial crisis. 
The resulting collection of companies included cross-sectional records for the following variables: Company 
Term Debt, Number of 
Employees, Net Result (profit/Loss), and Net Working Capital.  
The data were provided bythe Romanian National Institute of Statistics. 
As the data-setappears to be an unbalanced panel, before applying the suggested techniques, the data-set had to be 
reduced, to include only those companies that were present back in 2002, the first observation year. Thus we cater for 
comparability of performance, i.e. a certain company that has been set up in 2008 for instance and then continued or 
not to operate cannot be compared with accompany set up earlier than that and functioned for only one year. After 
ruling out all the companies that have not been observed in the panel in 2002, the resulting reduced data-set contained 
only 6071 companies, for which the summary statistics for the mean values of the variables are presented in the 
following table. 
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3.3. Method 
 
In practice, there are typically many independent variables and numerous records relating to each that could 
potentially be included in a model capable of identifying the strategic success factors of well performing companies. 
Therefore, an association of methods for handling such complex situation is needed.  
Firstly, we used Principal Component Analysis as the method for variable reduction. Variable reduction narrows a 
large number of variables that are identified for inclusion in the model, to a smaller number that can then be further 
analysed by employing the most appropriate statistical technique.  
The goal of any method is to select the variables that would result in themost relevant model within the context of 
the target solutions thought. Irrespective of the method used, or a combination thereof, econometric model 
development involves seeking the most parsimonious model that retains fundamentals of the data under examination, 
and its principal attributes. Minimizing the number of the variables in the model would most likely produce as a result, 
a more stable and easily generalised model. The more variables in the model, the greater the estimated standard errors, 
forcing close-fitting of the data it results in a model that will only be applicable to a specific dataset. 
The Principal Component Analysis reduces the dimensionality of the database, all the data-points being projected 
into a new space, whose coordinates are uncorrelated. 
These new coordinates, also known as principal components have been used to explain the performance of ICT 
based companies in terms of lifespan during the analysed time interval. 
A company profile analysis was then performed, using either binary logistic regression or ordinal logistic 
regression. In the first approach, a company is classified as well performing if it managed to survive during 2002-2008 
for at least 6 years, while for the second approach the dependent variable simply represents the number of years during 
which the company was active (between 1 and 7 years). 
Multinomial logistic regression analysis has the ability of extending beyond the simple (binary) dichotomous 
analysis to the analysis of categorical dependent outcomes with more than two levels. Academic researchers have 
denoted this resulting model as polychotomous, polytomous or multinomial logistic regression (MNL) models, which 
are echniques called 
-
Table 1. Descriptive Statistics  
 
Net Working Capital Total Assets Equity 
Long Term 
Debt 
Net 
Turnover 
Number of 
Employees Net Result 
Observations 6071 6071 6071 6071 6071 6071 6071 
Mean 156215.62 1.2920E6 384555.83 134309.27 2.3648E6 5.0212 298450.31 
Median 2070.3333 160567.1667 19440.0000 .0000 216986.66 1.0000 20956.66 
Std. Deviation 3.68585E6 8.74620E6 4.03149E6 1.34424E6 1.90462E7 63.98991 3.30251E6 
Minimum -1.08E8 -14617.60 -39054008.83 -79000.00 -67731.00 .00 -15540776.50 
Maximum 1.89E8 2.36E8 1.92E8 51425586 6.37E8 4622.80 1.90E8 
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different levels through a combination of binary logistic regressions. Peel and Peel (1988) suggested that MNL is a 
dynamic approach to examine several periods of data prior to failure to discriminate between bankrupted, healthy or 
firms with financial embracement for several reporting periods prior to failure. When the categorical outcome is 
unordered, the MNL is one often-used strategy. MNL reduces misclassifications and accounts for a greater portion of 
the variance of the criterion variable, Kachigan(1991).  
3.3.1. Binary Logistic Regression for analysing the performances of ICT based companies 
 
In order to analyse and identify the differences in performance among the companies from our database, a binary 
outcome variable was created: 
. 
 
As it can be gleaned from the table below, the number of companies that have survived for at least 6 years was 
3416, which means slightly more than 50% from all the companies that have been observed and were operating in 
2002. 
Table 2. Descriptive statistics of the outcome variable 
 
 
 
 
 
 
 
Considering the probability of being active for at least 6 years,  then the binary logistic 
regression model is described by the following expression: 
        
 (1) 
where  are the uncorrelated factors that resulted from Principal Component Analysis. 
In this model, if the influence of the factor  is significant, then the value of the Odds Ratio  could be 
used in order to explain the change in odds of survival, given a one unit change of factor . 
Thus, if >1, then an one unit increase of the factor  will increase the odds of being active for at least 6 year 
by  -1. 
 
3.3.2. Multinomial Logistic Regression for explaining the performances of ICT companies 
 
  Frequency Percent 
 0 2655 43.7 
1 3416 56.3 
Total 6071 100.0 
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In order to apply the multinomial logistic regression, another variable that describes the lifespan of ICT 
companies was created, i.e. the number of years of activity (no_years). 
The distribution of the newly created variable is presented in the following table. 
 
 
 
 
 
 
Table 3. Distribution of companies by lifespan 
Lifespan(years) Observations Marginal Percentage 
 1 638 10.5% 
2 548 9.0% 
3 483 8.0% 
4 425 7.0% 
5 561 9.2% 
6 3402 56.0% 
7 14 .2% 
Total 6071  
 
The most frequent are the companies which survived for six years. 
The multinomial logistic regression model can then be expressed as follows: 
, i=2..7       
 (2) 
where  are the uncorrelated factors that resulted from Principal Component Analysis. 
Using this model one can determine the factors that influence the odds of having a period of activity higher than one 
year. 
4. Analyses and Results 
4.1. Principal Component Analysis 
Using the dimension reduction algorithm provided by PCA, our database could be projected into a two dimension 
data-space, explaining 72,368% of the total variance. 
 
Table4. Total variance explained by PCA 
Component 
Total % of Variance Cumulative % 
1 3.813 54.475 54.475 
2 1.253 17.893 72.368 
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The rotated component matrix explains the loading of every new factor created, as shown the following table. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The first component, responsible for 54,475% of total variance, incorporates the effect of net working capital , 
total assets ,  equity , net turnover , and result. 
The second component, accounting for 17,893% of total variance retains the effect of number of employees and 
long term debt. 
In order to asses which combination of variables has a significant impact on the performance of the companies, a 
binary logistic regression model was applied. 
 
Table 5. Rotated component matrix 
 Component 
1 2 
Net Working Capital .826  
Total Assets .825  
Assets 
.954  
Long Term Debts  .577 
Net Turnover .806  
Number of 
Employees 
 .776 
Result .938  
Extraction Method: Principal Component Analysis., 
Rotation Method: Varimax with Kaiser 
Normalization. 
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4.2. Binary logistic regression for explaining the performances of ITC companies 
Table 6. Estimation of the model (1) 
 
B S.E. Wald df Sig. Exp(B) 
95% C.I.for EXP(B) 
Lower Upper 
FAC1 .109 .054 4.145 1 .042 1.116 1.004 1.240 
FAC2 .017 .027 .391 1 .532 1.017 .964 1.074 
Constant .254 .026 95.728 1 .000 1.289   
 
The analysis indicated that only the first factoris statistically significant. 
As we can see the coefficient of the second factor is not significant Sig.=0,532>0,05. 
That means that long term debt and the number of employees are not significant for the company survival. 
Therefore, we can conclude that one possible strategic success factor that differentiates the thriving companies from 
the non-performing ones is given by factor one, which we termed: MONEY, as all its components does relate to 
and/or, is primarily measured in monetary terms. 
alongside a working capital, resulting in a turnover that produces an element of profit which further fuel the 
sults, if positive, or would hinder performance if negative. 
Therefore, the model can be written as follows: 
Logit(survive)=0.254+0.109 MONEY+0.017 OTHER. 
         The other two variables have been summed up in the second factor named OTHER. 
4.3. Multinomial logistic regression for explaining the performances of ICT companies 
The outcome measure in this analysis is the number of years a company has survived. 
 
 
Table 7.  Estimations for the model (2) 
 
B Std. Error Wald Sig. Exp(B) 
 
Lifespan(number of 
years)a 95% Lower 
Bound 
95% Upper 
Bound 
2 Intercept -.184 .062 8.750 .003    
FAC1 .288 .189 2.333 .127 1.334 .922 1.931 
FAC2 -.690 .248 7.769 .005 .502 .309 .815 
3 Intercept -.407 .072 32.050 .000    
FAC1 -1.612 .436 13.641 .000 .200 .085 .469 
FAC2 -.425 .167 6.485 .011 .654 .472 .907 
4 Intercept -.397 .063 39.349 .000    
FAC1 .244 .212 1.334 .248 1.277 .843 1.934 
FAC2 .032 .091 .128 .721 1.033 .865 1.234 
5 Intercept -.128 .059 4.733 .030    
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FAC1 .044 .211 .044 .834 1.045 .691 1.582 
FAC2 .089 .071 1.589 .207 1.093 .952 1.257 
6 Intercept 1.684 .044 1470.687 .000    
FAC1 .379 .178 4.561 .033 1.461 1.032 2.070 
FAC2 .010 .071 .018 .893 1.010 .879 1.159 
7 Intercept -3.899 .337 134.112 .000    
FAC1 .107 .712 .023 .881 1.113 .276 4.493 
FAC2 -1.197 2.077 .332 .564 .302 .005 17.694 
a. The reference category is: 1. 
 
This analysis indicated that the first factor, which we have named MONEY is only statistically significant for the 
medium term, more so than for the short term. 
Although, the ICT sector is considered human capital intensive, the number of employees is not statistically significant 
as, usually the employees are high skilled and work assub-contractors, or as qualified Individual Consultants. 
. 
The long term debt has no significant impact on the long term survival of the companies, which is in line with the 
literature and also with other sectorial analysis. 
 
Conclusions and limitations 
As a first exploratory analysis on the sector and on this particular data-set, it is important to note that it is beyond the 
scope of this current paper to take into account the heterogeneity of the subsectors in the Romanian ICT industry.  
A further research should aim at identifying the combination of variables within subsectors which can underpin 
success in a strategic dimension. We were limited in our research by severe lack of information regarding the 
innovation process, specific Competitive Strategies and applied Actions emanating therefrom, within these firms, 
some qualitative factors that refer to the business decision making processes, interactions between Managers and 
shareholders etc., and also by the fact that the information on the set up year itself, and the exit strategy was not 
available. Although focusing only on key performance indicators has been severely criticized in the literature, the 
combination of techniques applied to the available data compensated to a certain extent by the inclusion of contextual 
variables in the analysis.Analysing the impact level of each variable is worth analysing in further research. 
1120   MirunaMazurencu-Marinescu and Daniel TraianPele /  Procedia - Social and Behavioral Sciences  58 ( 2012 )  1111 – 1120 
Acknowledgements 
This work was supported by the project "Post-Doctoral Studies in Economics: training program for elite researchers - 
SPODE" co-funded from the European Social Fund through the Development of Human Resources Operational 
Programme 2007-2013, contract no. POSDRU/89/1.5/S/61755.). 
This paper was cofinanced from the European Social Fund, through the Human Resources Development Operational 
Sectorial Program 2007-  excellence in the post-
 
References 
Boynlon, A.C., and Zmud, R.W. 1984. "An Assessment of Critical Success Factors," Sloan Management Review 
(25:4), pp. 17-27. 
Boynlon, A.C., and Zmud, R.W. 1984. "An Assessment of Critical Success Factors," Sloan Management Review 
(25:4), pp. 17-27. 
Chung, Kae H., Friesen, Michael E., "The CSF Approach to Management at Boeing," Journal of Management 
Systems, Summer 1991, pp. 53-63. 
Daniel, D. Ronald, "Management Information Crisis," Harvard Business Review, Sept.-Oct., 1961. 
Daniel, D. Ronald, "Management Information Crisis," Harvard Business Review, Sept.-Oct., 1961. 
Friesen, Michael E. (1998). The Internal Sell: Encouraging Executive Influence and Accomplishment, New York: 
Quorum Books. ISBN 1-56720-170-9 
Johnson, James A. and Michael Friesen (1995).The Success Paradigm: Creating Organizational Effectiveness 
Through Quality and Strategy New York: Quorum Books. ISBN 978-0899308364 
Johnson, James A. and Michael Friesen (1995).The Success Paradigm: Creating Organizational Effectiveness 
Through Quality and Strategy New York: Quorum Books. ISBN 978-0899308364 
Rockart, John F. "A Primer on Critical Success Factors" published in The Rise of Managerial Computing: The Best of 
the Center for Information Systems Research, edited with Christine V. Bullen. (Homewood, IL: Dow Jones-Irwin), 
1981, OR, McGraw-Hill School Education Group (1986) 
Rockart, John F. "A Primer on Critical Success Factors" published in The Rise of Managerial Computing: The Best of 
the Center for Information Systems Research, edited with Christine V. Bullen. (Homewood, IL: Dow Jones-Irwin), 
1981, OR, McGraw-Hill School Education Group (1986) 
Rockart, John F., "Chief executives define their own data needs", Harvard Business Review 1979 (2), pages 81-93. 
Rockart, John F., "Chief executives define their own data needs", Harvard Business Review 1979 (2), pages 81-93. 
 
 
